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(54) DRY ETCHING PROCESSING METHOD FOR .HENZOCYCLOBUTENE LAYER, AND FORMING 
METHOD FOR INSULATING LAYER FOR MULTILAYER INTERCONNECTION BY IT 

(57)Abstract: 

PURPOSE: To provide a method of performing the diy etching of a r 

henzocyclobutene iayer in a short time with good reproducibility, without \ [ J 

attaching carbon to the surface of the benzocyclobiitene layer. f , *'\. \" X 

CONSTITUTION: Dry etching of a benzocyclobiitene layer 63 is performed (A) 
by supplying CF4 gas and 02 gas by 80sccm and 120sccm respectively as an 
etching gas, making the gas pressure in a reaction chamber 0. 1-10 Ton\ 
applying RF power I0-I,000W to an electrode and changing the etching gas 
into a reactive gas 29. Next, attachments on the surface of the 
benzocyclobiitene after the diy etching are removed by using oxygen plasma 
35, under conditions of the gas pressure in the reaction chamber 0. 1-10 Torr 
and die RF power less than 300W. (-g'J, 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

t . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



|Ckum(s)| 

[Claim ! J It is CF4 about a benz-cyclo-butene layer. 02 Dry etching art of the benz-cyclo-butene layer characterized by including 
the process which canies out dry etching using mixed gas, and the process which removes the affix of the benz-cyclo-butene layer 
front face after diy etching using oxygen plasma. 

| Claim 2] The formation method of the insulating layer for multilayer interconnections characterized by providing the following. 
The process which forms a benz-cyclo-butene layer through a wiring layer on a substrate. The process which forms a photoresist 
illin on this benz-cyclo-butene layer. The process which carries out patterning of this photoresist film so that opening which 
exposes the beer hall formation schedule field of a benz-cyclo-butene layer may be formed. A photoresist film | finishing / 
patterning ] is used as a mask, and it is CF4. 02 The process which forms the beer hall which eairies out dry etching of the 
aforementioned benz-cyclo-butene layer by mixed gas, and exposes the aforementioned wiring layer. It is the aforementioned 
photoresist film f finishing / patterning \ 02 The process removed by the dry etching using gas, By removing the affix of a 
benz-cyclo-butene layer front face which appears alter the dry etching of the aforementioned benz-cyclo-butene layer, and the diy 
etching of the aforementioned photoresist film using oxygen plasma The process which makes the aforementioned 
benz-cyclo-butene layer [ finishing / beer hall formation ] the insulating layer for multilayer interconnections. 
[Claim 3] The fomiation method of the insulating layer for multilayer interconnections characterized by providing the following. 
The process which forms a beer post through a wiring layer on a substrate. The process which forms a benz-cyclo-butene layer so 
that this beer post may be covered. CF4 02 Process which canies out dry etching of this benz-cyclo-butene layer by mixed gas 
until the upper-limit side of the aforementioned beer post appears. The process which makes the aforementioned 
benz-cyclo-butene layer [ finishing / dry etching / by removing the affix of a benz-cyclo-butene layer front face which appears 
after the dry etching of the aforementioned benz-cyclo-butene layer using oxygen plasma ] the insulating layer for multilayer 
interconnections. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DFTAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the formation method of the insulating layer for multilayer interconnections 

which used the dn f etching art of a benz-cyclo-butene layer, and it. 

[0002] 

[Description of the Prior Art] Dry etching is performed using a plasma etching system, for example, is performed as follows by 
the plasma etching system of an parallel plate electrode formula. CF4 after having a RF impression electrode and a grounding 
electrode in a reaction chamber and exhausting the inside of a reaction chamber with a vacuum pump. SF6, 02, and N2 etc. -- 
etching gas is introduced If the flow rate of gas and an exhaust speed are controlled, gas ** in a reaction chamber is adjusted and 
a RF is impressed to an electrode, etching gas will dissociate by inter-electrode electric discharge, ion, an electron, a neutral 
radical, etc. will occur, and it will be in an active state. The reactant gas which became high reacts with a sample, and since a 
resultant serves as gas and is exhausted, etching is performed. 

[0003] Conventionally, the polyimide is used as an organic insulating material of a multi chip module. It excels in the 
transmission characteristic as an organic insulating material replaced with a polyimide, and the plain-gauze cone 
benz-cyclo-butene (Following BCB may be called) of processing is known. 

1 0004] When using a BCB layer as an insulating layer for multilayer interconnections, in order to connect between the wiring in a 
multilayer interconnection electrically, the catching hole is formed in the BCB layer by the dry etching method. If carbon 
(Following C may be called) adheres to the front face of a BCB layer, the adhesion force of a BCB layer and a wiring metal (for 
example, Cu, IT aluminum. Cr) will become remarkably small compared with the case where C has not adhered to a BCB layer. 
For this reason, it is SF6 as etching gas. 02 Mixed gas is used. SF6 02 If mixed gas is used as etching gas, this mixed gas will 
dissociate and C will not generate. Moreover, it is SF6 in order to make it a resultant and a radical not adhere to a BCB layer front 
face. 02 Ar is added to mixed gas. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it is SF6 as etching gas. If it uses, it is difficult to double matching of the RF 
of a plasma etching system. Therefore, there was a limitation in raising the etch rate of a BCB layer, and there was a trouble that a 
BCF3 layer could not be etched with sufficient repeatability. 

[0006] Moreover, when a BCB layer was used as an insulating layer for multilayer interconnections, it was difficult to form a 
desired insulating layer. 

[0007] Therefore, conventionally, the etching rate of a BCB layer was raised and the method of etching a BCB layer with 
sufficient repeatability was desired. Moreover, even if it used the BCB layer, an appearance of the etching method of BCB which 
can form a desired insulating layer was desired. 

[0008] Furthermore, the method of forming the insulating layer for multilayer interconnections was desired using the etching 

method of these BCBs layer. 

[0009] 

[Means for Solving the Problem] According to the dry etching art according to the 1st invention of this application in order to aim 
at achievement of this purpose, it is CF4 about a BCB layer first. 02 Dry etching is earned out using mixed gas. Next, the affix of 
the BCB layer front face after dry etching is removed using oxygen plasma. 

[0010] Mow to form the insulating layer for multilayer interconnections is explained using the method of carrying out dry etching 
of such a BCB layer, and the method of removing the affix of the BCB layer front face after dry etching. 
[001 1] According to the formation method of the insulating layer for multilayer interconnections by the 2nd invention of this 
application, a BCB layer is first formed through a wiling layer on a substrate. Next, a photoresist film is formed on a BCB layer. 
Next, patterning of the photoresist film is carried out so that opening which exposes the beer hall formation schedule field of a 
BCB layer may be formed. Next, a photoresist film [ finishing / patterning ] is used as a mask, and it is CF4. 02 The beer hall 
which carries out dry etching of the BCB layer by mixed gas, and exposes a wiring layer is formed. Next, it is a photoresist film 
finishing / patterning ] 02 The diy etching using gas removes. Let a BCB layer [ finishing / beer hall formation ] be an insulating 
layer for multilayer interconnections by removing the affix of a BCB layer front face which appears after the dry etching of a BCB 
layer, and the dry etching of a photoresist film using oxygen plasma. 

[0012] Furthermore, according to the formation method of the insulating layer for multilayer interconnections by the 3rd invention 
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of this application, a beer post is first formed through a wiring layer on n substrate. Next, a BCB layer is formed so that a beer 
post mav be covered. Next, CF4 02 By mixed gas, dry etching of the BCB layer is earned out until the upper-limit side of a beer 
post appears. Next, let a BCB layer | finishing / dry etching ] be an insulating layer for multilayer interconnections by removing 
the affix of a BCB layer front face which appears after the dry etching of a BCE* layer using oxygen plasma. 
[0013] 

| function] Thus, it is CF4 as etching gas of a BCB layer. 02 If mixed gas is used, matching of the R.F of a plasma etching system 
can be made good. 

100 1 4] ffrawifft 10 1S lne curvilinear view showing RF power dependency of an etch rate. It is CF4 as etching gas. ( )2 It is_Cli4 
w hen mixed gas is used. It is gas 80sccm(s) and 02 Gas is supplied by 1 20sccm(s) and it is SF6. 02 It is SF6 when mixed gas is 
used. It is gas_80sccin(s) and 02 Gas is supplied by 120sccm(s). 

[00 1 5] According to this experimental result, when RF p'ower is 900 W, it is CF4 as etching gas. 02 When mixed gas is used, an 
etch rate is about 1 2000/Vmin, and it is SF6 as etching gas. 02 When mixed gas is used, an etch rate is about 6000A/mm, Thus, 
w hen RF power is 900W. it is CF4 as etching gas. 02 The etch rate when using mixed gas is SFO as etching gas, 02 It is twice 
about ] the etch rate when using mixed gas. 

[00 i 6] Furthermore, C adhering to the BCB layer front face after etching is removable by using oxygen plasma. 
|0017] 

| Fxample] Hereafter, with reference to a drawing, it explains per example of tins invention. 

1 00 1 8] Drawing 1 (A) - (C) is process drawing for explaining the 1 st example of the 1 st invention of this application. In addition, 
each drawing is drawing showing the state of main process steps roughly at a cross-section cut end. 
[00 1 9] After forming the BCB layer 63 on a ground 6 1 , a photoresist film is formed on the BCB layer 63. and the 
regist-patterning finishing ground 69 in which patterning of a photoresist film is performed is further prepared so that it may have 
opening 67. In addition, 65 in drawing shows a patterning finishing photoresist film. 

[0020] Next, the regist-patterning finishing ground 69 is installed in the reaction chamber of the plasma etching system (not 
shown) of an parallel plate electrode formula. And the inside of a reaction chamber is lengthened to a vacuum (1x10-4 - 
1 x 10-7torr). Then, it is CF4 as etching gas. 02 Mixed gas is introduced in a reaction chamber, the How rate and exhaust speed of 
gas are controlled, and it is made for gas ** in a reaction chamber to be set to 0. 1 - 1 OTorr, it impresses RF power (10-1 000 W) to 
an electrode, changes etching gas into reactant gas 29, and performs dry etching of the BCB layer 63 ((A) of drawing 1 ). It is 
CF4 when etching of the BCB layer 63 is completed. 02 Introduction into the reaction chamber of mixed gas is stopped. Then, in 
order to remove residual gas from the inside of a reaction chamber, the inside of a reaction chamber is lengthened to a vacuum. In 
addition. 71 in drawing shows a dry etching finishing BCB layer, and 73 shows opening ((B) of drawing 1 ). 
[002 1] Next, it is 02 as etching gas, Gas is introduced in a reaction chamber, the flow rate and exhaust speed of gas are 
controlled, and it is made for gas ** in a reaction chamber to be set to 0. 1 - 1 OTorr, it impresses RF power ( 1 0-1000W) to an 
electrode, changes etching gas into reactant gas 33, and perfonns dry etching of the patterning finishing photoresist film 65. In 
addition, what is necessaiy is just to perform this dry etching according to necessary. 

[0022] 02 after removing the patterning finishing photoresist film 65 Gas is introduced m a reaction chamber, the flow rate and 
exhaust speed of gas are controlled, it is made for gas ** in a reaction chamber to be set to 0. 1 - 1 OTorr, it impresses RF power 
(less than [ 300 W ]) to an electrode, and it is 02. Gas is changed into the oxygen plasma 35 and the affix of a BCB layer front 
face is removed using this oxygen plasma 35 ((C) of drawing 1 ). When dry etching using reactant gas 33 is performed, BCB 
layer front faces are mainly the upper surface of the dry etching finishing BCB layer 7 1 , and a field of the BCB layer 7 1 exposed 
to opening 73, and in not performing this diy etching, a BCB layer front face turns into a field exposed to opening 73. 
[0023] Drawing 2 (A) - (C) is process drawing for explaining the 2nd example of the 1 st invention of this application. In addition, 
each drawing is drawing showing the state of main process steps roughly at a cross-section cut end. 

1 0024] The BCB stratification finishing ground 77 which forms the ground 6 1 convex type matter 75, and forms the BCB layer 
63 so that the convex form matter 75 may be covered is prepared. 

1 0025] Next, after installing the BCB stratification finishing ground 77 in the reaction chamber of the plasma etching system (not 
shown) of an parallel plate electrode formula, it lengthens to a vacuum (1x10-4 - lx!0-7torr). Then, it \sCF4 as etching gas. 02 
Introduce mixed gas in a reaction chamber and the How rate and exhaust speed of gas are controlled. It Is made for gas ** ina ~ 
reaction chamber to be set to 0. 1 - 1 OTorr, it impresses RF power (10- 1000 W) to an electrode, etching gas is changed into 
reactant gas 29, and diy etching of the BCB layer 63 is performed until the upper-limit side of the convex form matter 75 appears 
((A) of drawing 2 </A>). It is CF4 when etching of the BCB layer 63 is completed. 02 Introduction into the reaction chamber of 
mixed gas is stopped. Then, in order to remove residual gas from the inside of a reaction chamber, the inside of a reaction 
chamber is lengthened to a vacuum. In addition, 79 in drawing shows a diy etching finishing BCB layer (( B) of drawing 2). 
1 0026] Next, 02 Gas is introduced in a reaction chamber, the flow rate and exhaust speed of gas are controlled, it is made for gas 
** in a reaction chamber to be set to 0. 1 - 1 OTorr, it impresses RF power (less than f 300 W J) to an electrode, and it is 02. Gas is 
changed into the oxygen plasma 35 and the affix of a BCB layer front face is removed using this oxygen plasma 35 ((C) of 
drawing 2 ). 

[0027] Drawing 3 (A) - (C) and drawing 4 (A) - (C), drawing 5 (A), and (B) are process drawings for explaining the formation 
method of the insulating layer for multilayer interconnections with which explanation of the example of the 2nd invention using 
the 1 st example of the 1st invention of this application is presented. In addition, each drawing is drawing showing the state of the 
insulating stratification for multilayer interconnections roughly at a cross-section cut end by main process steps. 
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1 0028] First, the wired substrate 17 in which the wiring layer 15 was formed on the 1st BCB layer 13 produced on the ceramic 
substrate 1 1 is prepared ((A) of drawing 3 ). ( )n the wired substrate 17, the 2nd BCB layer 1 9 is formed among a spin coat, a bar 
coal, and a roll coat using any one method through the wiring layer 15, a half cure (about 200 degrees C\ 30 - 120 minutes) is 
performed the appropriate back, and the structure as shown in (B) of drawing 3 is obtained. In this example, a wiring layer is 
formed by the electrolysis galvanizing method, using Cu as a wiring metal. 

[0029] Next, on the 2nd BCB layer 1 9, it prebakes by coating a photoresist and die photoresist film 2 1 is fanned (((J) of drawing 
3 ). In this example, the positive resist which used the novolak resin as the base as a photoresist is used. 
|0030] Next, patterning of this photoresist film 2 1 is carried out so that the opening 23 which exposes the beer hall formation 
schedule field of the 2nd BCB layer 1 9 may be fanned ((A) of drawing 4 ). In addition, 25 in drawing shows a patterning 
finishing photoresist film. 

[003 1 1 Next, the regist-patternmg finishing substrate 27 is installed in the reaction chamber of the plasma etching system (not 
shown) of an parallel plate electrode fannula. And the inside of a reaction chamber is lengthened to a vacuum (1x10-4 - 
I x 1 0-7 ton-). Then, it is CF4 as etching gas, 02 Mixed gas is introduced in a reaction chamber, the How rate and exhaust speed of 
gas are controlled, and it is made for gas ** in a reaction chamber to be set to 0. 1 - IOToit, it impresses RF power ( 1 0-1 000 W) to 
an electrode, changes etching gas into reaetant gas 29, and perfonns dry etching of the 2nd BCB layer 1 9 ((B) of drawing 4 ). It is 
CK4 when etching of the 2nd BCB layer 1 9 is completed. 02 Introduction into the reaction chamber of mixed gas is stopped. 
Then, in order to remove residual gas from the inside of a reaction chamber, the inside of a reaction chamber is lengthened to a 
vacuum. In addition. 3 1 in drawing shows the dry etching finishing 2nd BCB layer, and 34 shows a beer hall ((C) of drawing 4 ). 
1 0032] Next, it is 02 as etching gas. Gas is introduced in a reaction chamber, the flow rate and exhaust speed of gas are 
controlled, and it is made for gas ** in a reaction chamber to be set to 0. 1 - IOToit, it impresses RF power ( 1 0-1 000 W) to an 
electrode, changes etching gas into reaetant gas 33, and perfonns dry etching of the patterning finishing photoresist film 25 ((C) 
of drawing 4 ). At this time, it is 02. As for most BCB layers, not ****** ****| n g j s known for the reaetant gas by gas. A 
photoresist com] vires with BCB and is 02. Since the resistance over gas or its reaetant gas is very small, the large selection ratio 
of etching can be taken. 

[0033] 02 after removing the patterning finishing photoresist film 25 Gas is introduced in a reaction chamber, the How rate and 
exhaust speed of gas are controlled, it is made for gas ** in a reaction chamber to be set to 0. 1 - IOToit, it impresses RF power 
(less than [ 300 W ]) to an electrode, and it is 02. Gas is changed into the oxygen plasma 35 and the affix of a BCB layer front 
face is removed using this oxygen plasma 35 ((A) of drawing 5 ). There is the following as an affix removed. There is a radical 
generated from the etching gas which uses the radical and the patterning finishing photoresist film 25 which are generated from 
the etching gas used when ********** m g me product when ********** j n g the product when **********{ n g the 2nd BCB 
layer 1 9 and the patterning finishing photoresist film 25 and the 2nd BCB layer 19 when ********#*j n g_ q j s also contained in 
these affixes, 

1 0034] The insulating layer 37 for multilayer interconnections is formed through such a process ((B) of drawing 5 ). 

i ( >035] Drawing 6 (A) - (C) drawing 7 (A) - (C) and drawing 8 (A) - (C) and drawing 9 are process drawings for explaining the 

formation method of the insulating layer far multilayer interconnections with which explanation of the example of the 3rd 

inv ention using the 2nd example of the 1st invention of this application is presented. In addition, each drawing is drawing 

showing the state of the insulating stratification for multilayer interconnections roughly at a cross-section cut end by main process 

steps. 

[0036] First, the formation method of a beer post is explained. The 1st BCB stratification finishing substrate 42 in which the 1st 
BCB layer 13 was fanned on the ceramic substrate 1 1 is prepared ((A) of drawing 6 ). On the 1st BCB stratification finishing 
substrate 42, a cuirent film (not shown) is fanned through the BCB layer 1 3. hi tins example, a euirent film is formed by the 
spatter using Cu. Next, on a cuirent film, Cu is used and the wiring layer 1 5 is fanned by die electrolysis galvanizing method ((B) 
o I' drawing 6 ). Next, the photoresist film 41 is fanned so that a wiring layer and a current film may be covered ((C) of drawing 6 
). Then, patterning of a photoresist film is performed and the opening 43 for fanning a beer post on a wiring layer is produced 
(( A) of drawing 7 ). In addition, 45 in drawing shows a patterning finishing photoresist film. Next, the beer post 47 is fanned in 
opening 43 by the electrolysis galvanizing method using Cu ((B) of drawing 7 ). In tins example, the current film, the wiring 
layer, and the beer post are formed using the same material. Next, a cuirent film is removed after removing a photoresist film 
finishing / patterning ]. Consequently, the structure as shown in (C) of drawing 7 is obtained. 

[0037] Thus, the insulating layer for multilayer interconnections is formed as follows using the formed beer post 47. The 2nd 
BCB layer 49 is fanned among a spin coat, a bar coat, and a roll coat using any one method, and the structure as performed a half 
cure (about 200 degrees C, 30 - 120 minutes) and shown in (A) of drawing 8 is obtained so that the wiring layer 15 and the beer 
post 47 may be covered. 

1 0038] Next, after installing the 2nd BCB stratification finishing substrate 5 1 in the reaction chamber of the plasma etching 
system (not shown) of an parallel plate electrode formula, it lengthens to a vacuum (1x10-4 - lxl0-7toir). Then, it: is CF4 as 
etching gas. 02 Introduce mixed gas in a reaction chamber and the flow rate and exhaust speed of gas are controlled. It is made 
for gas ** in a reaction chamber to be set to 0. 1 - IOToit, it impresses RF power (10-1000W) to an electrode, etching gas is 
changed into reaetant gas 29, and dry etching of the 2nd BCB layer 49 is performed until the upper-limit side of the beer post 47 
appears ((B) of drawing 8 ). It is CF4 when etching of the 2nd YXB layer 49 is completed. 02 Introduction into the reaction 
chamber of mixed gas is stopped. Then, in order to remove residual gas from the inside of a reaction chamber, the inside of a 
reaction chamber is lengthened to a vacuum. In addition, 53 in drawing shows the dry etching finishing 2nd BCB layer ((C) of 
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drawing 8 ). 

| 003 9] Next, 02 das is introduced in a reaction chamber, the How rate and exhaust speed of gas are controlled, it is made for gas 
** in a reaction chamber to be set to 0. 1 - lGTorr, it impresses RF power (less than [ 300W J) to an electrode, and it is 02. Gas is 
changed into the oxygen plasma 35 and the affix of the 2nd BCB layer front face is removed using this oxygen plasma 35 ( (C) of 
drawing 8 ). 

1 0040] The insulating layer 55 for multilayer interconnections is formed through such a process ( drawing 9 ). 
1 004 i | This invention of be | it / what is limited only to the example mentioned above ] is clear. For example, in each 
above-mentioned example, although ceramics were used as a substrate, you may use Si wafer and glass. Moreover, although the 
current film, the beer post, and the wiring layer were formed using Cu. you may form using Cr. Ti, aluminum, nickel, and An. 
Moreover, although the wiring layer and the beer post were formed by the electrolysis galvanizing method, you may form by the 
spatter, the vacuum deposition, and the eleetroless-plaling method. 

|0042] Although the dry etching art of the BCB layer by the 1st invention was applied about the case where the insulating layer 
lor multilayer interconnections is formed here, it is possible to apply to all the processes using a BCB layer, for example, the 
process which produces the insulating layer used for a magnetic hard disk or a liquid crystal display and a surface-protection film. 
1 004 3] 

1 1 {fleet of the Invention ) According to the diy etching art of the BCB layer according to this invention so that clearly from the 
explanation mentioned above, it is CF4 as etching gas. 02 Since mixed gas is used, even if it enlarges RF power, matching of the 
RF of a plasma etching system can be doubled easily. Moreover, the RF of a plasma etching system is fixed by the position in a 
reaction chamber. It is CF4 and 02 as etching gas from these things. When mixed gas is used, it is SFo as etching gas. 02 
Compared with the case where mixed gas is used, a BCB layer can be etched quickly. Moreover, a BCB layer can be etched with 
sufficient repeatability. 

1 0044] Furthermore, in order to remove the affix of the BCB layer front face after etching using oxygen plasma, there is no 
problem of adhesion of C of a BCB layer front face. 

1 0045] Moreover, using the dry etching art of the BCB layer by the 1st invention of this application, if the insulating layer for 
multilayer interconnections is formed, a desired insulating layer can be formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely, 
2_**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



1 INSCRIPTION OF DRAWINGS 



| Brief Description of the Drawings] 

1 1) [-awing 1] (A) - {C) is process drawing for explaining the 1 st example of the 1st invention. 
[ Drawing 2] (A) - (C) is process drawing for explaining the 2nd example of the 1st invention. 

1 1 )rawmg 3 ] (A) - (C) is process drawing for explaining the example of the 2nd invention nsmg the 1st example of the 1st 
invention. 

[Drawing 4] (A) - (C) is process drawing following drawing 3 for explaining the example of the 2nd invention nsmg the 1st 
example of the 1st invention. 

[Drawing 5} (A) And (B) is process drawing following drawing 4 for explaining the example of the 2nd invention using the 1 st 
example of the 1st invention. 

| Drawing 6] (A) - (C) is process drawing for explaining the example of the 3rd invention using the 2nd example of the 1st 
invention. 

| Drawing 7] (A) - (C) is process drawing following drawing 6 for explaining the example of the 3rd invention using the 2nd 
example of the 1st invention. 

("Drawing 8] (A) - (C) is process drawing following drawing 7 for explaining the example of the 3rd invention using the 2nd 
example of the 1st invention. 

1 1 drawing 9] It is process drawing following drawing 8 for explaining the example of the 3rd invention using the 2nd example of 
the 1 st invention. 

1 1 ) rawing 10] It is the curvilinear view showing RF power dependency of an etch rate. 

[ D e s cr i p t i on of N o tations ] 

11: Substrate 13: The 1st BOB layer 

15: Wiring layer 17: Wired substrate 

i 9: The 2nd BOB layer 2 1 : Photoresist film 

23: Opening 

25: Patterning finishing photoresist film 
27: Regist-patterning finishing substrate 
29: Reactant gas 

3 1 : The diy etching finishing 2nd BCB layer 
33: Readmit gas 34: Beer hall 

35: Oxygen plasma 37: Insulating layer for multilayer interconnections 

4 ] : Photoresist film 

42: The 1st BCB stratification finishing substrate 
43: Opening 

45: Patterning finishing photoresist film 

47: Beer post 49: The 2nd BCB layer 

51: The 2nd BCB stratification finishing substrate 

53: The dry etching finishing 2nd BCB layer 

55: The insulating layer for multilayer interconnections 

61 : Ground 63:BCB layer 

65: Patterning finishing photoresist film 

67: Opening 

69: Patterning finishing ground 
71; Dry etching finishing BCB layer 
73: Opening 75: Convex fonn matter 
77: BCB stratification finishing ground 
79: Dry etching finishing BCB layer 
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